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In order to optimize the Booster M,agnet Cycle the magnet field versus time 

function must be determined. If the field rises too fast the r. f. bucket area 

is reduced. Conversely, if the field rises too slowly too much time is wasted 

in a very crowded time cycle. A key input to this optimization process is the 

magnet field versus time function that keeps the r.f. accelerating bucket area 

constant. 

I have computed this function using the following 2*3. 

r.f. Bucket area = 8c 

nch 
a c(j) s> 

E02 
where: B* = 1 - E2 

Y= E/E, 

1 

7’ 

EO - rest energy of protons 

T - Kinetic energy 

E - T + E, 

V - r.f. crest voltage 

M . = ratio - mass/charge 

h = harmonic No. 

Vh = horizontal nu (4.82) 

k - stable -phase angle 

a( @J) - ratio - see Table I 

C - machine circumference 

C - velocity of light 

e - electronic charge 



Using a selected r.f. bucket area the computing process proceeds as 

follows : 

1 . 

2. 

3. 

4. 

5. 

For a set of machine inputs the desired value of c1 (@I s> was 

determined. 

From the value of c1 (I$ s) the stable phase angle $J s is obtained. 

From the stable phase angle the Ienergy gain per turn is computed. 

From the energy gai.n per turn (per unit of time) the rate of magnet 

field rise is computed. 

This process is iterated to generate the field-time function. 

2.4 millisec. Steps were used in this integration. 

The results are plotted in figures 1 and 2 for r. f. accelerating crest 

voltages of 44 and 48KV respectively. These figures also contain the initial 

and final dB/dT values for chosen r. f. bucket areas. 

Figure 1 contains a dashed curve which represents a constant (dB/dT)B curve 

which has been passed through the beginning and end points of the area equal 

leV-sec. curve. This function has sometimes been used to estimate the constant 

bucket area function when this information is missing. But, as one can see the 

approximation is not good. The correct curve starts with a smaller slope but 

finished with a higher slope. Unfortunately, more power is required to follow 

the correct curve than is required to follow the approximation. 
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